This paper contains I. A historical review and general indications for surgery of synovectomy in rheumatoid arthritis II.
S -2 and surgeon's efforts were essentially concentrated in these two areas. Synovectomy and arthroplasty have taken a leading position in RA surgery. [2] [3] [4] Supported by both of these and jointly supported by other kinds of surgical methods, rheumatoid arthritis surgery has reached the status of an independent subspeciality in modern orthopaedic surgery.5) From among these, this paper shall discuss "synovectomy." In literature, synovectomy was first introduced for the knee joint in 1887 by a German surgeon Schaller but in tuberculous knee joints by Volkmann in 1877.6) Some of the sugeons subsequent to him involved in the work of synovectomy of rheumatoid arthritis are as follows: Mignon, 8 Swett should be noted in particular. After 1940, however, surgical performance of synovectomy of the knee joint was almost entirely discarded due to its very poor results. [18] [19] [20] During the subsequent 15-20 years or so, practically almost no synovectomy of the knee joint was performed anywhere in the world except for Pardee.21) In regards to the hip and elbow joints, however, things have been slightly different for the knee joint. In the decade of 1940s' Smith-Petersen developed mould arthroplasty23-24) of the hip, which was used early with considerable success in the surgery of RA. He adovocated his technique of synovectomy for the elbow joint. He introduced a new approach and a new idea to the surgeons of his generation as follows: 1) Surgery has to be applied to the rheumatoid joint in its early stage where the process of destruction has been minimal, and to the joint where active inflammatory processes are still under progress.
2) Arthroplasty and synovectomy are worthwhile procedures in RA.
In spite of such epoch-making ideas and knowledge of Dr. Smith-Petersen as early as 1940, it
was not until after 1960 that through the work of myself, London and Vainio (5, 22, 27) The following explains these three matters separately. 1) Concerning the indicators from the standpoint of the patients' general condition, no surgery is recommended for a patient whose general condition is greatly impaired, meaning failure in any important visceral organs such as the kidney or liver, because joint surgery such as arthroplasty or synovectomy of a major joint is major surgery. Conversely, a patient before surgery needs to be on a good basic general medical regimen; often being aided with various drug treatments. (Please note that the use of steriod hormones as part of basic general medical regimen is not desirable in Dr. Mori's opinion.42) 2) Indicators from the nature of the RA disease's course. Statistical surveys show there are at least three courses the disease RA takes. These are classified in the following types: 1) the benign type, 2) the malignant type, and 3) the intermediate type, being between the two. These classifications seem to correspond to the following typings: 1) the mono-cyclic type, 2) the progressive type, and 3) the polycyclic type. 31) Generally speaking, no surgery is indicated for the patient of type one and type two, wheras surgery is often indicated for type three, that is, Table. 1 Classification of rheumatoid progression S -4 the patient of the polycyclic or the intermediate type.
As previously mentioned, the patient's general condition has to be examined before surgery.
3) The next consideration before surgery is with regard to the patient's local condition.31) This is referred to as local indication of surgery. The well-known x-ray classification of rheumatoid arthritic joints that is an anatomicalstage classification set forth by Steinbrocker6 in order to evaluate structual damage already developed in the affected joint. Such individual joint affection is classified as stages: 1) the "early" stage, 2) the "moderate" stage , 3) the "severe" stage, and 4) "terminal" stage, according to Steinbrocker as shown in Table 1 . A joint from stage. 1 to 2 is called an early stage joint, whereas a joint from stage 3 to 4 is called a late stage joint.
A joint in the early stage still has a joint line and cartilage; in this case a synovectomy or, more accurately, an early synovectomy, is indicated. In contrast, in the late stage where the joint is more destroyed, arthroplasty is indicated. Synovectomy in the late stage is called late stage synovectomy or late synovectomy which, however, until now has not been recommended. It can now be said, however, that the results have improved and are excellent compared to before, for late stage synovectomy once the methods herein were introduced31) for the stage III.
In general, the stage of the joint is closely correlated with the class of the patient,25) because a patient is liable to become functionally disabled as his stage progresses. Nevertheless, until now synovectomy is in the early stage and arthroplasty in the late stage has been practiced as a generally accepted principle in RA surgery.
. Masuta Mori's knee joint synovectomy In this paper it is intended that the effectiveness of late stage synovectomy, which can be used even in place of arthroplasty in the rheumatoid elbow, wrist, knee or ankle joints, be pointed out. It is the thesis of this paper that the late stage (third stage) synovectomy is widely useful for the knee, elbow, ankle or wrist joint.
Having explained the general surgical practices in RA, that is, the practice of synovectomy for the early stage and arthroplasty in the late stage, let the following question be posed. How is this surgical principle applied in relation to the various individual joints ? The answer to this question will be shown in Table 2 Table 2 , fusion operation in the wrist and ankle joints are no longer done in Dr. Mori's clinic except for the case where fusion is used only as a salvage operation.
Concerning to some technical aspects of Dr. Mori's synovectomies in practice, there are four kinds of major joint synovectomy used on the knee, elbow, ankle and wrist in Dr. Mori's clinic. Among them, let the knee joint synovectomy be mentioned first and then proceed to the other joints as space allows. (The wrist joint synovectomy is included in Dr. Mori's Taipei lecture. The present talk on the knee joint synovectomy might be duplicated with the topic of Dr. Mori's talk in Taipei. However, this paper will try to explain it in more detail, and in doing so it is hoped here that the methods will be used and the results compared to the results of other methods, if it is possible.)31) A. What follows is a detailed explanation of individual surgical technique. There is only an explanation of the technique for the knee joint synovectomy in which two main characteristics are involved. The first characteristic is that two skin incision are made on either side of the patella to avoid surgical damage to the quadriceps muscle.31) (Fig. 1) This surgical approach, first reported in the April 1963 issue of Arthritis and Rheumatism in the U. S. A., now bears the name Moris Incision and is widely used in Germany and Scandinavian . 29) countr ies. Now in place of these two incisions a single longitudinal midline incision is being used, as shown in the Fig. 1 for the case where arthroplasty might be considered in the future. Here it can be seen how complete protection is secured for the extension mechanism of the knee joint. (Fig. 2-a) The second characteristic of Dr. Mori's method of knee joint synovectomy is the entire removal of both synovial and capsular layer tissues from the anterior compartment by using what is called the "four block caps ular dissection technique" as shown in the Fig. 2-a, 2-b and 2-c. The order of doing this four block capsular dissection technique is as follows: S-7 1) Block 1 mainly comprises removal of the suprapatellar pouch along with the surroudning fat tissue; 2) Block 2 mainly comprises removal of the infrapatellar fat pad and its surrounding tissue; 3) and 4) Blocks 3a and 3b removal. Block 3a and 3b include removal of both menisci. (Fig.  2-c) All the granulation tissue such as pannus and granulation filling the intercondylar space has to be debrided thoroughly from the anterior compartment. Furthermore, the posterior compartment has to be debrided. Thorough and meticulous curettage procedure is abso- lutely essential in the posterior compartment dthridement31)47) (Fig. 2-c The flexed and contracted preoperative knee joint is placed postoperatively in a position of maximum extension with skin traction. Early commencement of joint motion is recommended in these two types of knee joints except for unstable knee joints. It will no doubt be found amazing that long-lasting marked flexion constracture can sucessfully be correctable by the Dr. Mori's method.
( Fig. 3 ) Figure 3 illustrates that there are two big granulation masses made up from the suprapatellar pouch and infrapatellar fat pad which are the main obstructions to knee joint extension. Adhesions take place between the suprapatellar pouch and quadriceps, which has usually been weakened, and also between the patellar ligament and infrapatellar fat pad. In addition, the joint capsule itself may become adherent and shortened. Therefore, smooth extension and flexion movements are impossible unless this adherent and shortened anterior joint capsule is completely removed. The removal of these causative tissue is easily possible, using this 28)31)32)34)35) operative procedure. (Fig. 3) C. Synovectomy indication for surgery far unstable knee joint of rheumatoid arthritis It is commonly accepted that when instability Table 5 are 15 joints of 13 classical cases of rheumatoid arthritis whose diagnosis, age, sex distribution, the side operated upon and duration of disease are shown. Pre-operative, walking is highly impaired by pain, swelling and a clearly noticeable instability, which is measured by translateral slide of the tibia with the knee joint in 90 degrees in flexion. Fig. 4 shows the Xray findings of 3 cases of unstable knee joints operated on in this series which have no gross destruction in X-ray. After would closure, in the majority of our instability cases plaster of of Paris is applied to the immobilized knee joint for a period of about 2-3 weeks with the knee joint in a position of about 30 degrees of flexion.
The surgical results following this type of synovectomy in the unstable knee are shown in Table  5 [1] and 5 [2] . The average follow-up period has S -9 been 17 months, ranging from 7 months to 4 years. The clinical data before and after surgery is herein noted and compared. Table 511 ] shows a decrease in severe pain and improvement in ability to walk; and Table 5 [2] shows a marked improvement in the soft tissue swelling, and an average reduction in Range Of Motion (ROM) from 116 degrees before surgery to 98 degrees after surgery. An extension lag. in an average of 7 degrees, ranging from 0 to 30 degrees is indicated. Fig. 5 shows the radiological findings before and after surgery, revealing that there was no significant change when Larsen's 6 grade classification criteria was used.
There Mori's soft tissue surgery, compared with the effectiveness of the arthroplasty, showed that that the soft tissue surgery proved not to be recommendable for unstable knee joints, although there is some degree of diminution of preexisting instability. This is regrettable and due to an insufficient amount of post-operative diminution of antero. postero knee joint instability.
However, as the history of the soft tissue surgery is short and iaconclusive, there is hope that in time, this miserable condition may be overcome or will become controllable by using soft tissue surgery only, not by using arthroplasty.
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Figure. As for the historical review there are two faces concerned with surgical synovectomy in general.
One has a century-long history: over 100 years have passed since the work reported by Volkmann, and more than 60 years have passed since the era of P P Swett" and followers when the rheumatoid inflammation was regarded as kind of low grade infectional focus. Smith Petersen23)24) was the first who decided that RA surgery should be done even at the active stage, contrary to the hitherto accepted idea that surgery could be done only during quiescent stage of inflammation. Swett, 1923,9)10) is well known for his adovocation of synovectomy using antero-medial skin incision around the patella as a useful surgical means, but the new idea of an indication for surgery is coming from the cup arthroplasty of the hip joint, where the joint capsule tissue itself is totally removed from the hip joint. That was in the year of 1948 in literature.
Since the above, 45 years have passed. On the other hand, Dr. Vainio maintained another face. Vainio began enthusiastic surgical work on the knee joint form the decade of the 1960s. He was a founder of modern Rheuma-surgery. If so, the hisSupplement to J. Kansai Med. Univ., 44, Dec. 1992 S -12 torical review is only less than 40 years of age. Some surgeons can look back upon their young days of medical life around 1960 when there was no surgery at all for RA, particulariy in Japan.
Dr. Mori started from the knee joint, although he began at the same time with other joint. However, it seemed for him that everything was focused on the knee, supported by favorable operative results. Therefore, conclusions were near being made concerning the knee joint. Although the surgical techniques shared by several surgeons can widen the surgical indications considerably.
Among them the purely technical can be separated from the purely postoperative care. As for the technical subjects the precious efforts to widen the surgical indications were as follows: 1) The devices done by Vainio in which, except for the children menisectomy is done for every adult knee joint case.37)38)
2) The devices done by Tillmann which39-41) execute secondarily the addition of posterior approach to the posterior compartment and in order to do the more complete joint capsule removal.39 41) H e never fails to do menisectomy on both sides. This action of doing menisectomy becomes the greatest reason for his present opinion against arthroscopic surgery.39) 40) 3) The current surgical devices (thorough curettage work) widely enough to cover the wide area neighboring to articular femoral cartilage have been used by Dr. Mori recently.
As for the pure postoperative cares: 1) At the time of Dr. Mori's 1961 publication, manipulation procedure by use of intra-venous anesthesia was performed on the operated knee joint 10 day following surgery. Although this method that was routine until 20 years ago has been given up, Dr. Mori would like to try it again if it were allowed.5)34)
2) Subsequent to the presentation in this article, it was clarified that the unstable knee is resistant to this type of surgical method. In spite of this, Dr. Mori personally recommended that patients not use any type of medicating steroid hormone because the steroid hormone belongs to the third degree drug group.42) The usage of the steroid hormone for a long duration of time will lead the patient to have unpleasant side effects which are inevitable or impossible to avoid. Also, at the same time, rest for the patient's physical as well as mental well-being is absolutely necessary. In principle, it is basic that the surgeon make the patient take care of himself.
V. Conclusion
Here this type of soft tissue surgery on the knee joint is concluded as follows: In 1985 Brattstrôm, Mori, Gschwend et al43) reported on the long term results summarizing the work of rheuma surgeons from seven countries and nine clinics. A total of 508 knee surgeries were graded with the results being subjectively and objectively good with 329 knees (65%); there was, as far as it could be concluded from the reports, very high conformity between the subjective and objective results. The mean observation time was 12.6 years and the reported complications were very few (only one case of serious infection was reported; it ended in fusion).
The mean grade, according to Larsen, was 1.7 preoperative and 2.7 postoperative. It was undoubtedly difficult to judge the reports from retrospective studies of nine different clinics with a lack of conformity between the subjective and objective results on the one hand and the radiological changes in the order, on the other. Good subjective and objective results were very often associated with roentgenological deterioration. "We do think , however, that this study has shown that synovectomy of the knee in early cases with rheumatoid arthritis is a good, time-gaining operation. This is specially important because our knee prostheses are, without discussion, not yet as successful as those of the hip; and if by performing a synovectomy we can postpone a knee arthroplasty by some years, we will have better prosthese , better techniques in cementing (or not cementing) them, and know more about how to avoid and treat the complication. If, with a synovectomy we can give freedom from pain and swelling for more than ten years in about two-thirds of the cases by means of a simple harmless operation and give the patients some comfortable years, it will be well worth it. By so doing, one leaves no burnt ship behind like the Vikings did, because one can always come back and make an arthroplasty, an osteotomy, a fusion or even a resynovectomy."
The This is the opportunity to clarify the differences between them.
The most important conclusion in Mori's knee joint synovectomy is as follows. Two benefits do exist in the surgical technique which should fall under the name pericapsular capsulo-synovectomy. 
